Prolactin-producing cells differentiate from G0/G1-arrested somatotrophs in vitro: an analysis of cell cycle phases and mammotroph differentiation.
In order to analyze the relationship between cell proliferation and mammotroph differentiation, we studied a somatotrophic cell line, MtT/S. MtT/S cell is known to differentiate into PRL-producing cells in response to stimulation with insulin or insulin-like growth factor-1 (IGF-1). Double immunostaining for bromodeoxyuridine (BrdU), which labels proliferating cells, and for GH or PRL showed that most BrdU-labeled cells were GH-immunopositive, whereas considerably few PRL-positive cells were labeled with BrdU. This was confirmed by immunostaining of proliferating cells with antibody to proliferating cell nuclear antigen (PCNA). Furthermore, flow-cytometry analysis indicated that most of the PRL-producing cells were in the G0/G1 phase of the cell cycle. In order to determine whether cell cycle changes are required for transdifferentiation of PRL-producing cells, MtT/S cells were cultivated in serum restricted medium for 7 days to reduce their mitotic activity and then treated with insulin and epidermal growth factor (EGF). Under these conditions, the cell cycle of MtT/S cells was significantly delayed, but the percentage of PRL-producing cells induced was almost identical to that under control conditions, showing that mitosis is not required for PRL- producing cell differentiation. We also labeled MtT/S cells with BrdU for 24 h during PRL-producing cell induction by insulin and EGF, and as a result BrdU-labeled proliferative cells were specifically absent from PRL-producing cell populations. These data, taken as whole, suggest that PRL cells differentiated from G0/G1 arrested somatotrophs and the PRL cells which appeared had their cell proliferation activity significantly declined. In conclusion, this is the first report showing the relationship cell between proliferation and differentiation of PRL cells.